AD. 


Award  Number:  DAMD17-98-1-8547 


TITLE:  Design  and  Synthesis  of  New  Prostate  Cancer 
Chemotherapeutic  Agents 


PRINCIPAL  INVESTIGATOR:  Jeffrey  D.  Winkler,  Ph.D. 


CONTRACTING  ORGANIZATION:  University  of  Pennsylvania 

Philadelphia,  Pennsylvania  19104-3246 


REPORT  DATE:  September  1999 


TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position,  policy  or  decision  unless  so 
designated  by  other  documentation. 


dkg  quality  mtm 


:S"0  4 


20001204 


REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

US  ARMY  MEDICAL  RESEARCH  AND  MATERIEL  COMMAND 
504  SCOTT  STREET 
FORT  DETRICK,  MARYLAND  21702-5012 


MCMR-RMI-S  (70- ly) 


15  Nov  00 


MEMORANDUM  FOR  Administrator,  Defense  Technical  Information 

Center,  ATTN:  DTIC-OCA,  8725  John  J.  Kingman 
Road,  Fort  Belvoir,  VA  22060-6218 

SUBJECT:  Request  Change  in  Distribution  Statement 


1.  The  U.S.  Army  Medical  Research  and  Materiel  Command  has 
reexamined  the  need  for  the  limitation  assigned  to  technical 
reports  written  for  Grant  DAMD17-94- J-4296 .  Request  the  limited 
distribution  statement  for  Accession  Document  Numbers  ADB218912 
and  ADB258610  be  changed  to  "Approved  for  public  release; 
distribution  unlimited."  This  report  should  be  released  to  the 
National  Technical  Information  Service. 


2.  Point  of  contact  for  this  request  is  Ms.  Judy  Pawlus  at 
DSN  343-7322  or  by  email  at  Judy.Pawlus@det.amedd.army.mil. 


reporting 
the  data  needed,  an 
reducing  this  burder 
ent  and  B 


King  burden  for  this  collection  of  information  is  estimated to  average  l  hour  per  response,  including  the  time  tor  reviewing 
>eded,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any 
•is  burden  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  121 5  Jefferson  Davi 
‘  Reduction  Project  (0704-0188),  Washinaton.  DC  2 


9  tor  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining 
istimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for 
Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of 


1.  AGENCY  USE  ONLY  (Leave 
blank) 


2.  REPORT  DATE 

September  1999 


3.  REPORT  TYPE  AND  DATES  COVERED 

Annual  (1  Sep  98  -  31  Aug  99) 


4.  TITLE  AND  SUBTITLE 

Design  and  Synthesis  of  New  Prostate  Cancer 
Chemotherapeutic  Agents 


5.  FUNDING  NUMBERS 

DAMD17- 98 -1-8547 


6.  AUTHOR(S) 

Jeffrey  D.  Winkler,  Ph.D. 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 
University  of  Pennsylvania 

Philadelphia,  Pennsylvania  19104-3246 
E-MAIL: 

winkler(5)a.chem.uDenn.edu 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


10.  SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Maximum  200  Words) 


This  proposal  is  directed  towards  the  development  of  new  chemotherapeutic  agents  based 
on  the  mechanism  of  action  of  Taxol™.  The  recent  discovery  of  two  other  natural 
products,  epothilone  and  eleutherobin,  that  operate  by  the  same  unique  mechanism  of 
action  as  Taxol™,  i.e.,  microtubule  stabilization,  provides  a  unique  opportunity  for  a 
collaborative  approach  using  synthetic  and  computational  studies  for  the  elucidation  of 
the  pharmacophore  common  to  these  structurally  dissimilar  substances.  Such  an  advance 
could  lead  to  the  development  of  a  novel  family  of  prostate  cancer  chemotherapeutics. 

We  describe  herein  our  approach  to  the  synthesis  of  novel  analogs  of  the  potent 
antitumor  agent  eleutherobin. 


14.  SUBJECT  TERMS 

Prostate  Cancer 


15.  NUMBER  OF  PAGES 

16 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION 
OF  REPORT 

Unclassified 


18.  SECURITY  CLASSIFICATION 
OF  THIS  PAGE 

Unclassified 


19.  SECURITY  CLASSIFICATION 
OF  ABSTRACT 

Unclassified 


20.  LIMITATION  OF  ABSTRACT 


Unlimited 


Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-18 


NSN  7540-01-280-5500 


FOREWORD 


Opinions,  interpretations,  conclusions  and  recommendations 
are  those  of  the  author  and  are  not  necessarily  endorsed 
by  the  D .  S .  Army . 

_  Where  copyrighted  material  is  quoted,  permission  has 

been  obtained  to  use  such  material . 

_  Where  material  from  documents  designated  for  limited 

distribution  is  quoted,  permission  has  been  obtained  to 
use  the  material . 

_  Citations  of  commercial  organizations  and  trade  names 

in  this  report  do  not  constitute  an  official  Department  of 
Army  endorsement  or  approval  of  the  products  or  services 
of  these  organizations. 

S 

N/A  In  conducting  research  using  animals,  the 
investigator (s)  adhered  to  the  "Guide  for  the  Care  and  Use 
of  Laboratory  Animals,"  prepared  by  the  Committee  on  Care 
and  use  of  Laboratory  Animals  of  the  Institute  of 
Laboratory  Resources,  national  Research  Council  (NIH 
Publication  No.  86-23,  Revised  1985). 

N/A  For  the  protection  of  human  subjects,  the 
investigator (s)  adhered  to  policies  of  applicable  Federal 
Law  45  CFR  46. 

N/A  In  conducting  research  utilizing  recombinant  DNA 
technology,  the  investigator (s)  adhered  to  current 
guidelines  promulgated  by  the  National  Institutes  of 
Health. 

N/A  In  the  conduct  of  research  utilizing  recombinant  DNA, 
the  investigator (s)  adhered  to  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA  Molecules. 

N/A  In  the  conduct  of  research  involving  hazardous 
organisms,  the  investigator (s)  adhered  to  the  CDC-NIH 
Guide  for  Biosafety  in  Microbiological  and  Biomedical 
Laboratories . 


PI  -  Signature 


DAMD17-98- 1-8547 
Jeffrey  D.  Winkler,  PI 

Design  and  Synthesis  of  New  Prostate  Cancer  Chemotherapeutic 
Agents 

TABLE  OF  CONTENTS 


Report  Documentation  Page  2 

Foreword  3 

Table  of  Contents  4 

Introduction  5 

Body  5 

Key  Research  Accomplishments  7 

Reportable  Outcomes  7 

Conclusions  7 

Appendix 


8 


DAMD17-98- 1-8547 
Jeffrey  D.  Winkler,  PI 

Design  and  Synthesis  of  New  Prostate  Cancer  Chemotherapeutic  Agents 
Page  5 

INTRODUCTION 

This  proposal  is  directed  towards  the  development  of  new  chemotherapeutic  agents  based 
on  the  mechanism  of  action  of  Taxol,™  1.  The  recent  discovery  of  two  other  natural  products, 
epothilone  2,  and  eleutherobin  3,  which  operate  by  the  same  unique  mechanism  of  action  as 
Taxol™,  i.e.,  microtubule  stabilization,  provides  a  unique  opportunity  for  a  collaborative 
approach  to  the  elucidation  of  the  pharmacophore  common  to  these  structurally  dissimilar 
substances,  using  a  combination  of  synthetic  and  computational  studies.  Such  an  advance  could 
lead  to  the  development  of  a  novel  family  of  prostate  cancer  chemotherapeutics. 


o 


BODY 

The  recent  discovery  that  eleutherobin  is  the  most  biologically  potent  of  the  three 
aforementioned  natural  product  classes  has  prompted  us  to  pursue  the  synthesis  of  eleutherobin 
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for  the  same  SAR  studies  that  we  outlined  originally  for  epothilone.  The  retrosynthetic  analysis 
for  our  proposed  construction  of  eleutherobin  is  outlined  in  the  Scheme  above. 

Significant  progress  has  been  achieved  in  realizing  the  proposed  scheme.  First,  we  have 
developed  a  highly  efficient  approach  to  the  synthesis  of  the  key  bis-diene  moiety  1 1  as  outlined 
below. 


NaHMDS 
- - ^Br 


1)  0s04 

2)  NalQ4 


SnCl^al 


,  Br 


1)  Dess-Martin 

2)  AgN03 

3)  toluene  reflux 


Second,  we  have  established  the  viability  of  both  the  inter-  and  intramolecular 
cycloaddition  reactions  outlined  in  the  retrosynthetic  scheme.  As  shown  below,  the  synthesis  of 
the  pentacyclic  compound  18  (the  silyl  ether  corresponding  to  the  ester  9  in  the  retrosynthesis) 
has  been  achieved,  although  the  stereochemistry  of  18  has  not  yet  been  fully  determined. 
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As  described  in  the  original  application,  we  are  continued  our  modeling  studies  in  an 
effort  to  establish  a  general  method  for  the  establishment  of  the  pharmacophore  for  structurally 
dissimilar  ligands  when  the  structure  of  the  binding  site  is  not  known. 

Relevance  to  the  Original  Hypothesis:  Significant  progress  has  been  achieved  in  the  efficient 
synthesis  of  a  highly  potent  microtubule  binding  natural  product,  eleutherobin. 

KEY  RESEARCH  ACCOMPLISHMENTS: 

*  A  highly  efficient  synthesis  of  the  bis-diene  moiety  has  been  developed 

*  Preliminary  results  indicate  that  the  key  Diels- Alder  methodology  works  well  and  leads 
to  an  efficient  synthesis  of  the  key  intermediate  18  for  the  fragmentation  studies;  and 

*  Work  is  underway  to  develop  a  general  method  for  the  identification  of  pharmacophores 
of  structurally  dissimilar  substances  using  the  RigFit  program. 

REPORTABLE  OUTCOMES: 

A  publication  is  in  preparation  describing  the  synthesis  of  the  bis-diene  and  the 
preparation  of  the  pentacyclic  intermediate  18. 


CONCLUSIONS: 

We  have  established  that  the  proposed  retrosynthetic  scheme  leads  to  an  efficient 
preparation  of  the  key  intermediate  for  the  proposed  fragmentation  approach  to  the  synthesis  of 
eleutherobin,  a  potent  microtuble  binding  antimitotic.  If  the  fragmentation  reaction  works  well, 
this  will  result  in  an  important  improvement  in  the  laboratory  synthesis  of  this  scarce  natural 
product,  facilitating  the  preparation  of  analogs  for  SAR  studies.  The  ultimate  goal  of  this  work  is 
to  develop  new  drugs  for  prostate  cancer  based  on  these  taxol-like  substances. 


APPENDIX: 


A  current  cv  for  the  PI. 
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